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Steam Methane Reformer (SMR) is commonly used to produce hydrogen, carbon monoxide and syngas from fossil fuels. The production of hydrogen is associated with carbon dioxide (CO2) emission into the atmosphere. Hydrogen plants represent one of the largest single sources of CO2 emissions in a typical refinery. For this reason, improving their design and operation has become critical for energy producers, even more so under a possible future CO2 cap and trade environment. With the integration of Lurgi, Air Liquide group has acquired vital expertise in the design and engineering of syngas and hydrogen plants. Together, Air Liquide and Lurgi have developed innovative technologies to reduce CO2 emissions and to improve the reliability, availability, efficiency and capital costs of hydrogen plants. 




























Air Liquide offers various different separation and purification technologies for industrial gas applications. The choice of capture technologies depends on several factors including cost of capture, recovery rate of CO2, utility consumption, utility cost etc. Air Liquide/Lurgi is evaluating several capture solutions from hydrogen plants to reduce CO2 emissions. Table 1 shows the CO2 content and total pressure of different gas streams from the hydrogen plant. 

Table 1. CO2 content and Total Pressure for different gas streams in SMR plant
Gas Stream	Typical CO2 content	Total Pressure
Syngas after SMR	5-10%	290 – 500 psi






















Figure 2. CO2 capture technologies















Figure 3. Amine solution for CO2 Capture from syngas or flue gas



















Figure 4. CPU solution for CO2 capture from PSA off-gas















Figure 5. CPU & Membrane solution for CO2 capture from PSA off-gas











The recovery of CO2 separation and purification units is shown in Table 2. All capture solutions have high recoveries typically >90% from the treated gas stream. The overall recovery of the CO2 unit depends on the percent of total CO2 available in the gas stream for capture. It is interesting to note that the overall CO2 recovery was slightly lower for the CPU with membrane solution albeit with a higher hydrogen production.  













Energy Requirement for CO2 capture































Figure 7. CO2 capture cost
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